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Specifications 



1. Title of the Invention 

Pneumatic tire with superior irregular wear resistance 

2. Scope of Patent Claims 

(1) Pneumatic tire wherein the rubber portion in the vicinity of grooves set up on the tread's 
ground-contact surface possesses a thickness corresponding to 1/4 to 1/3 of block width 
between the respective grooves and it is constituted of rubber with higher wear resistance than 
tread rubber. 

(2) Pneumatic tire wherein the rubber portion in the vicinity of grooves set up on the tread's 
ground-contact surface possesses a thickness corresponding to 1/4 to 1/3 of block width 
between the respective grooves and it is constituted of rubber with higher wear resistance than 
tread rubber, and both shoulder portions of the tread are similarly constituted of rubber having 
the above-described wear resistance. 

3. Detailed Explanation of the Invention 

This invention is related to pneumatic tire with improved irregular wear resistance of the 
tread. 

Generally, the portion of the tire tread in contact with the road surface is made up of a 
single type of rubber. However, based on differences in the distribution offeree acting on 
ground-contact surface pressure, differences in the distribution of motion of tread rubber, and 
differences in the distribution of slip rate, there arise portions with severe wear and portions with 
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little wear, the tread's ground-contact surface wears out unevenly, and the so-called irregular 
wear phenomenon occurs and the tire's lifespan, external appearance and the likes were 
extremely not preferred. 

Previously, for irregular wear affecting the tread portion, irregular wear is prevented, for 
example as disclosed in Patent Publication 1976-100504 (S51 -100504), by placing rubber with 
high abrasion resistance on the tread's shoulder portion. However, the inventors of this 
invention highlighted the differences existing in the motion distribution of the rubber inside the 
block between each of the grooves set up on other than the shoulder portion within the tread, 
namely on the tread's ground-contact surface, and this motion is large at the block's edge 
portion and relatively small at the block's central portion thus becoming the reason for the 
irregular wear on the block. 

This invention completely eliminates the irregular wear that could not be improved 
previously, and as the essential point, it exists in pneumatic tire where the rubber portion in the 
vicinity of grooves set up on the tread's ground-contact surface is constituted of rubber having a 
thickness corresponding to 1/4 to 1/3 of block width between each of the grooves as well as 
being of higher wear resistance than tread rubber and both shoulder portions of the tread are 
similarly constituted of the above-described wear-resistant rubber. 

The inventors of this invention initially investigated the wear conditions after traveling for 
50,000 km using previous pneumatic tire of size 1000 R20 having 3 grooves on the tread's 
ground-contact surface, and the result is shown in Figure 1A. Figure 1A schematically shows 
the cross-section of tread portion after travel and based on this, irregular wear also occurred on 
each block other than shoulder portion, and it was judged that the wear was particularly severe 
on 2/3 of block width toward the center from the edge portion with regard to blocks 1 and 4, and 
on 1/3 of block width from both edge portions with regard to blocks 2 and 3. 

Next, 2 grooves and 4 grooves were similarly investigated, and the results were 
schematically summarized respectively in Figure 1B and C. From Figure 1B and C, although 
there was a tendency for the width of portions subjected to irregular wear to become smaller 
when the number of grooves is smaller, it was judged that irregular wear arose in either one. 

In this invention, if the Lambourne abrasion index of the tread rubber of the block's central 
portion is made to be 100 and rubber having high abrasion resistance of at least 1 10 on that 
index is used, the desired result cannot be expected at a thickness corresponding to not more 
than 1/4 of the block width. 

Below, this invention is further described in detail by showing embodiments. 

Embodiment(s) 

5 types of size 1 000 R20 test tires from 1 to 5 were prepared with tread portion rubber 
blends shown in Table 2 by using the 5 types of blended rubber A, B, C, D, and E (here, when 
the abrasion index of blended rubber A is made to be 100, the abrasion index of B, C, D, and E 
respectively becomes 1 10, 1 15, 120, and 120) differentiated by blending as shown in Table 1, 
and the extent of irregular wear on the tread's contact surface after traveling 50,000 km was 
observed. 



Table 1 



Blend 


A 


B 


C 


D 


E 


NR 


100 




50 




50 


BR 




100 


50 






SBR 








100 


50 


Carbon black 


40 


50 


65 


60 


55 


Stearic acid 


1 


2 


2 


2 


2 


Zinc oxide 


5 


5 


5 


5 


5 


Sulfur 


2 


2 


2 


2 


2 


Sectional strength (kg/cm 2 ) 


272 


265 


251 


243 


253 


Sectional ductility 


435 


401 


339 


357 


380 


300% modulus (kg/cm 2 ) 


159 


183 


220 


200 


191 


Lambourne abrasion index 


100 


110 


115 


120 


120 
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Table 2 



Test tire No. 


1 


2 


3 


4 


5 


Rubber 
blend 


Block's central portion 


A 


A 


A 


A 


A 


Block's edge portion 


A 


B 


C 


D 


E 


Ratio of block edge against block width 


0 


2/3 


2/3 


1/2 


2/5 


Irregular wear 


Have 


None 


None 


Almost none 


Have 



Test tire No. 1 is that of previous pneumatic tire with the tread block portion's blended 
rubber being entirely blended rubber A, while test tires No. 2, 3, 4, and 5 are pneumatic tires of 
this invention with block's edge portion 6 respectively being blended rubber B, C, D, and E with 
high Lambourne abrasion index as against blended rubber A of central portion 5 as shown in 
Figure 2. 

As can be seen from the results of Table 2, for the pneumatic tires of this invention, if the 
Lambourne abrasion index of the rubber that constitutes block's central portion is made to be 
100, by placing rubber with Lambourne abrasion index of at least 1 10 so as to surround the 
groove vicinity with the block edge portion extending over 1/4 to 1/3 of the respective block 
widths, the contact surface of the tire wears out normally, irregular wear phenomenon is 
markedly reduced, and tire lifespan, safety and the likes are improved. 

4. Brief Explanation of Drawing(s) 

A, B, and C of Figure 1 schematically show the irregular wear conditions due to the travels 
of respective previous tires. Figure 2A is a vertical sectional schematic diagram showing 1 
embodiment condition of a pneumatic tire from this invention, and Figure 2B is a vertical 
sectional schematic diagram showing another embodiment condition of a pneumatic tire from 
this invention. 

The relation between symbols and the main portions represented is as follows: 

5 . . . block's central portion 

6 ... block's edge portion 
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Figure 1 

A (3 grooves, 50,000 km travel) 




B 
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